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(54) VEHICULAR STARTING ASSIST DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make motive energy 
recoverable in use of an electric motor in time of 
decelerating a vehicle, and simultaneously obviate the 
worsening of durability due to overspeediness in the motor 
in this starting assist device which is so designed as to 
drive a driven wheel by the motor in time of starting the 
vehicle, assisting its starting, and stop the drive of the 
motor after the starting. 

SOLUTION: An electric motor 6 and both driven wheels 4L 
and 4R are always connected together via a transmission 8, 
and in time of decelerating a vehicle, this motor 6 is made 
to function as a generator, thereby charging electric power 
from the motor 6 to a battery 1 1 . With the increase of 
speed, a reduction gear ratio in the transmission 8 is 
reduced, controlling a rise in rotational speed of the motor 6 
due to reverse drive from each side of these driven wheels 
4L and 4R. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is start assistant equipment carried in the driving wheel which drives one side of a front 
wheel and a rear wheel with an engine, and the vehicles which use another side as a coupled driving 
wheel. In that to which is equipped with the electrical motor connected with a coupled driving wheel, 
and a coupled driving wheel is driven by the electrical motor at the time of start of vehicles, is aided 
with start, and after start stops the drive of an electrical motor Start assistant equipment of the 
vehicles characterized by what the regeneration circuit which uses an electrical motor as a 
generator at the time of a slowdown of vehicles is closed for while always connecting an electrical 
motor and a coupled driving wheel through a change gear and decreasing the reduction gear ratio of 
a change gear with the increase in the vehicle speed. 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgLejje?u=http%3A%2F%2Fwww6.ipdljpo.go... 1 1/25/2003 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the start assistant 
equipment carried in the driving wheel which drives one side of a front wheel and a rear wheel with 
an engine, and the vehicles which use another side as a coupled driving wheel. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of start assistant equipment, the electrical 
motor connected with a coupled driving wheel is prepared, and what drives a coupled driving wheel 
by the electrical motor, and assists start at the time of start on the road surface on which it is 
[ snowy road ] easy to slide is known so that JP,8-175210,A may see. 

[0003] Although to use cheap DC brush motor which is this thing and is used as a cell motor etc. as 
an electric motor is desired, if the electrical motor is connected with the coupled driving wheel, an 
electrical motor will carry out fault rotation also of after start by the reverse drive from a coupled 
driving wheel side, and the endurance of a brush is spoiled. 

[0004] Then, the clutch which is turned on at the time of start and transmits the output torque of 
an electrical motor to a coupled driving wheel is prepared, while stopping the drive of an electrical 
motor after start, a clutch is turned off, and it is made to solve connection to an electrical motor 
and a coupled driving wheel in the above-mentioned thing. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, although to operate an electrical motor as a 
generator at the time of a slowdown of vehicles, and to collect energy for energy saving is desired, 
for that, after start needs to connect an electrical motor and a coupled driving wheel, consequently 
the fault of aggravation of the endurance by fault rotation of an electrical motor is produced. 
[0006] this invention makes it the technical problem to offer the start assistant equipment which 
might have the energy at the time of a slowdown be made to be collected in view of the above point, 
without spoiling the endurance of an electrical motor. 
[0007] 

[Means for Solving the Problem] The driving wheel to which this invention drives one side of a front 
wheel and a rear wheel with an engine that the above-mentioned technical problem should be 
solved, Are start assistant equipment which carries another side in the vehicles used as a coupled 
driving wheel, and it has the electrical motor connected with a coupled driving wheel. In that to 
which a coupled driving wheel is driven by the electrical motor at the time of start of vehicles, is 
aided with start, and after start stops the drive of an electrical motor While always connecting an 
electrical motor and a coupled driving wheel through a change gear and decreasing the reduction 
gear ratio of a change gear with the increase in the vehicle speed, it is made to close the 
regeneration circuit which uses an electrical motor as a generator at the time of a slowdown of 
vehicles. 
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[0008] According to this invention, by closing a regeneration circuit at the time of a slowdown of 
vehicles, energy is collected and energy saving is attained. Here, although an electrical motor is left 
also with after [ connected with the coupled driving wheel ] start, in order that the reduction gear 
ratio of a change gear may decrease with the increase in the vehicle speed, elevation of the 
rotational speed of the electrical motor by the reverse drive from a coupled driving wheel side is 
suppressed, and aggravation of the endurance by fault rotation of an electrical motor is prevented. 
[0009] 

[Embodiments of the Invention] Drawing 1 shows the front wheel drive vehicles which drive the 
front wheels 3L and 3R on either side through a change gear 2 with an engine 1, and has formed the 
start assistant equipment 5 which drives rear wheels 4L and 4R, and assists start at the time of 
start of vehicles between rear wheel 4L of coupled driving wheel slack right and left, and 4R. 
[0010] Start assistant equipment 5 is equipped with the differential gear 7 possessing differential 
limit mechanism 7a interposed between the electrical motor 6 which consists of DC brush motor 
etc., rear wheel 4L on either side, and 4R, and the change gear 8 which transmits the output torque 
of an electrical motor 6 to a differential gear 7 so that it may show clearly in drawing 2 , and it is 
constituted so that an electrical motor 6 and rear wheels 4L and 4R may always be connected 
through a change gear 8 and a differential gear 7. 

[001 1] Although it consists of nonstep variable speed gears which it is shown in drawing 2 , and a 
change gear 8 builds over V belt 8c follower pulley 8b connected with drive pulley 8a connected with 
the electrical motor 6, and the differential gear 7, V belt 8c to each pulleys 8a and 8b wraps, and a 
path is changed, and perform a variable speed, you may use a multi-stage change gear as a change 
gear 8. Drawing 3 shows the example, it is this thing and a change gear 8 consists of epicyclic gear 
mechanisms in which it has SANGIA 80, a ring gear 81, and the carrier 83 that supports the 
planetary pinion 82 which gears with both the gears 80 and 81. And while connecting SANGIA 80 
and a carrier 83 with an electrical motor 6 and a differential gear 7, respectively, connection of a 
carrier 83 to an electrical motor 6 is enabled through the high-speed clutch 84, and the baffle of a 
ring gear 81 is further made possible by the low-speed brake 85. By turning on the low-speed brake 
85 and turning off the high-speed clutch 84 in this way, the low-speed stage where a reduction gear 
ratio is big is established, and the high-speed stage where a reduction gear ratio is small is 
established by turning off the low-speed brake 85 and turning on the high-speed clutch 84. 
[0012] A change gear 8 is controlled to decrease a reduction gear ratio with the increase in the 
vehicle speed by the controller 9 which consists of an electronic control. Moreover, a controller 9 
also performs control of the motor driver 10 who connected the electrical motor 6. The state where 
the motor driver 10 closes 1st drive circuit 10a which supplies the power from the mounted dc- 
battery 11 to an electrical motor 6 (state of drawing 4 (A)), The state of closing 2nd drive circuit 
10b which supplies the power from the generator 12 driven with an engine 1 to an electrical motor 6 
with 1 st drive circuit 1 0a (state of drawing 4 (B)), The state of closing regeneration circuit 1 0c 
which an electrical motor 6 is operated as a generator and charges the power from an electrical 
motor 6 at a dc-battery 1 1 (state of drawing 4 (C)), It can switch to the state (state of drawing 4 
(D)) of closing 10d of charging circuits which charge the power from a generator 12 at a dc-battery 
1 1, freely. In addition, in the thing of illustration, the usual generator 13 always connected to a dc- 
battery 1 1 is possible also for enlarging capacity of the usual generator 13 and sharing this to the 
generator for start assistant equipments, although the above-mentioned generator 12 for start 
assistant equipments is formed independently. 

[0013] The signal from the brake switch 14 which detects trodding of a brake pedal, the accelerator 
switch 15 which detects trodding of an accelerator pedal, the ****** sensor 16 which detects the 
rotational speed VF of front wheels 3L and 3R, and the ****** sensor 1 7 which detects the 
rotational speed VR of rear wheels 4L and 4R is inputted into the controller 9, and the motor driver 
10 is controlled based on these signals. 

[0014] The vehicle speed V which the detail of control of the motor driver 10 is as being shown in 
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drawing 5 , and is called for from the rear wheel speed VR Below the predetermined speed VS (S1) 
When three conditions of ON [ a brake switch ] (S3) of OFF (S2) and an accelerator switch are 
satisfied and it is judged as the time of start, it distinguishes whether deflection **V of the front- 
wheel speed VF and the rear wheel speed VR has become more than 1st comparatively small 
predetermined value **VL (S4). It distinguishes whether the time of front wheels 3L and 3R having 
slipped is set to **V>=**VL, and **V is below 2nd comparatively big predetermined value **VH at 
this time (S5). the time of an accelerator pedal stepping on too much, coming out, and the driving 
force of front wheels 3L and 3R being excessive is set to **V>**VH, it closes both the 1 st and 2nd 
drive circuit 10a and 10b in this case (S6), consumes a part of output of an engine 1 as drive energy 
of an electrical motor 6, and decreases the driving force of front wheels 3L and 3R On the other 
hand, if it is **VL<=**V<=**VH, only 1 st drive circuit 1 0a will be closed (S7). Anyway, if it is 
**V>=**VL, rear wheels 4L and 4R will drive by the electrical motor 6, and start will be assisted. 
[0015] If it is **V<**VL, only 10d of charging circuits will be closed (S8), and start assistance will 
not be performed. Moreover, after the start exceeding VS usually closes 10d of charging circuits, 
and the vehicle speed V stops the drive of an electrical motor 6. In this case, although the reverse 
drive of the electrical motor 6 is carried out from the rear wheel 4L and 4R side, in order that the 
reduction gear ratio of a change gear 8 may decrease with the increase in the vehicle speed like the 
above, elevation of the rotational speed of the electrical motor 6 by reverse drive is suppressed, and 
aggravation of the endurance by fault rotation of an electrical motor 6 is prevented. 
[0016] Moreover, when stepping on and slowing down the brake pedal after start, (S9) regeneration 
circuit 10c is closed (S10). According to this, the inertia energy of the vehicles at the time of a 
slowdown will be transformed into electrical energy, will be collected, and is useful to energy saving. 
In addition, in the vehicles which carried the antHock brake (ABS), if regeneration circuit 10c is 
kept closed at the time of a ABS operation, in order that the regenerative-braking force may check 
the antilock work by ABS, it is desirable at the time of a ABS operation to stop or weaken 
regeneration. 

[0017] As mentioned above, although the operation gestalt which applied this invention to the start 
assistant equipment of front wheel drive vehicles was explained, this invention is applicable also like 
the start assistant equipment which drives the coupled driving wheel slack front wheel of rear-drive 
vehicles. 
[0018] 

[Effect of the Invention] While according to this invention being able to collect energy using the 
electrical motor for start assistance and being able to attain energy saving at the time of a 
slowdown of vehicles so that clearly from the above explanation, elevation of the rotational speed of 
the electrical motor by the reverse drive from the coupled driving wheel side after start is 
suppressed, and aggravation of the endurance by fault rotation of an electrical motor can be 
prevented. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline diagram showing an example of vehicles which carried this invention 
equipment 

[Drawing 2] The skeleton view of the 1st operation form of this invention equipment 
[Drawing 3] The skeleton view of the 2nd operation form of this invention equipment 
[ Drawing 4] (A) Drawing showing the change of connection by the (B) (C) (D) motor driver 
[Drawing 5] The flow chart which shows the control program of start assistant equipment 
[Description of Notations] 
1 Engine 3L ? 3R Front Wheel (Driving Wheel) 

4L, 4R Rear wheel (coupled driving wheel) 5 Start assistant equipment 
6 Electrical Motor 8 Change Gear 
9 Controller 10 Motor Driver 
10c Regeneration circuit 

[Translation done.] 
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